






































































































































































タイヌビエ Echinochloa oryzicola  Vasing.
ヒメタイヌビエ Echinochloa crus- galli (L.) Beauv. var. formosensis  Ohwi
イヌビエ Echinochloa crus- galli (L.) Beauv.
 カヤツリグサ科
タマガヤツリ Cyperus difformis  L.
コゴメガヤツリ Cyperus iria L.
 ミズアオイ科
コナギ Monochoria vaginalis  (Burm. f.) Kunth
 ゴマノハグサ科
アゼナ Lindernia procumbens  (Krock.) Borbas
アメリカアゼナ Lindernia  dubia  (L.) Penn.
 ミゾハコベ科
ミゾハコベ Elatine triandra  Schk. var. pedicellata  Krylov
 ミソハギ科
キカシグサ Rotala indica  (Willd.) Koehne var. uliginosa  (Miq.) Koehne
ヒメミソハギ Ammannia multiflora Roxb.
多年生雑草
 イネ科
エゾノサヤヌカグサ Leersia oryzoides  (L.) Sw.
キシュウスズメノヒエ Paspalum distichum L.
 カヤツリグサ科
ミズガヤツリ Cyperus serotinus  Rottb.
イヌホタルイ Scirpus juncoides  Roxb. var. ohwianus  T. Koyama
シズイ Scripus nipponicus  Makino
クログワイ Eleocharis kuroguwai Ohwi
マツバイ Eleocharis acicularis  ( L.) Roem. et Schult. var. longiseta  Sven.
 オモダカ科
ウリカワ Sagittaria pygmaea Miq.
オモダカ Sagittaria trifolia L.
 セリ科








































ベンスルフロンメチル methyl α- [[3- (4,6- dimethoxypyrimidin- 2- yl)ureido]sulfonyl]- o - toluate
ピラゾスルフロンエチル ethyl 5- [[3- (4,6- dimethoxypyrimidin- 2- yl)ureido]sulfonyl]- 1 H- 1- methylpyrazole- 4-carboxylate
イマゾスルフロン 3- (2- chloroimidazo[1,2- a]pyridin- 3- yl)sulfonyl- 1- (4,6- dimethoxypyrimidin- 2- yl)urea
［フェノキシ系(植物ホルモン系)］
２，４－D (2,4- dichlorophenoxy)acetic acid
［カー バメー ト系］
ベンチオカー ブ S - (4- chlorobenzyl)N,N- diethylthiocarbamate
エスプロカルブ S - benzyl 1,2- dimethylpropyl(ethyl)thiocarbamate
モリネート S - ethyl perhydroazepine- 1- carbothioate
ジメピペレート S- (α,α- dimethylbenzyl)piperidine- 1- carbothioate
［酸アミド系］
テニルクロール 2- chloro- N- (3- methoxy- 2- thienyl)methyl- 2',6'- dimethylacetanilide
プレチラクロール 2- chloro- 2',6'- diethyl- N- (2- propoxyethyl) acetanilide
メフェナセット 2- (benzothiazol- 2- yloxy)- N- methylacetanilide
［尿素系］
ダイムロン 1- (α,α- dimethylbenzyl)- 3- (p - tolyl)urea
［トリアジン系］
ジメタメトリン 2- methylthio- 4- ethylamino- 6- (1,2- dimethylpropylamino- s- triazine
［ダイアゾール系］
ピラゾレート 4- (2,4- dichlorobenzoyl)- 1H- 1,3- dimethylpyrazol- 5- yl- p - toluenesulfonate
［その他］

































































４月 252±168 467± 241 570±261 259± 181 0 ± 0 0± 0
５月 1211±588 1807± 673 343± 49 1090± 833 0 ± 0 0± 0
６月 2069±563 3714±1231 151±703 1807±1218 1282 ±689 939±737
７月 1393±842 2443±1072 505±275 2644±1752 737 ±549 1161±797
雑草名





























































































































































































































































































































































































































































































































代かき時期 乾燥区 湿潤A区 湿潤B区
3239.6 a 3101.5 a 2636.9 a
8664.1 ab 6303.4 a 8224.6 ab
8963.4 b 3225.0 a 5935.0 ab































































４月 ５月 ６月 ７月
図６　1992年の試験における代かき時期と代かき前の土壌水分状態の違いが数種一年生広葉雑草の
発生本数に及ぼす影響






























































































































































コナギ 乾燥区 1.9a 1.2 a 1.9 a 1.1 a
湿潤A区 2.4 a 1.2 a 2.6 a 1.5 a
湿潤B区 3.0 a 1.5 a 2.7 a 1.3 a
アゼナ類 乾燥区 1.7a 1.1 a 1.9 a 1.9 a
湿潤A区 2.1 a 1.2 a 2.4 a 1.6 a
湿潤B区 2.1 a 1.3 a 2.0 a 1.5 a
ミゾハコベ 乾燥区 2.2a 2.0 a 2.5 a 2.5 a
湿潤A区 2.6 a 2.5 a 2.8 a 2.5 a
湿潤B区 3.2 a 1.7 a 2.5 a 2.1 a
キカシグサ 乾燥区 2.2a 1.6 a 2.4 a 3.0 a
湿潤A区 3.1 a 1.8 a 3.1 a 3.1 a
湿潤B区 2.8 a 1.7 a 3.0 a 2.8 a
ヒメミソハギ 乾燥区 2.1a 1.6 a 2.1 a 2.2 a
湿潤A区 2.1 a 1.9 a 2.9 a 2.8 a
湿潤B区 2.1 a 1.6 a 2.9 a 2.5 a
タマガヤツリ 乾燥区 1.5a 0.7 a 0.8 a 0.9 a
湿潤A区 0.5 a 1.0 a － 1.3 a
湿潤B区 1.1 a 0.9 a 1.6 a 1.2 a
代かき前の
土壌水分







































































































































































45   0.0 ±   0.0
38.3 ± 19.2
77.5 ±   8.7
85.8 ±   2.4
93.3 ±   4.4
93.3 ±   4.4
  0.0 ±   0.0
  　   －
  1.6 ±   0.2
24.9 ±   0.4
28.8 ±   0.5
24.0 ±   0.5
  3.6 ±   0.3























































 　　10 33.3± 8.8
籾殻　１ 41.7± 7.3
　　２ 66.7±10.9
   　４ 25.0± 5.0
   　10 23.3± 6.0







イネ品種名     発芽率(%)  種子根長(mm)  子葉長(mm) 
日本晴 96.7 ± 1.7  28.1 ± 0.4 10.3 ± 0.2
Rok 7 96.7 ± 1.7 17.5 ± 0.5 13.6 ± 0.2
Saturn 95.2 ± 2.8 23.0 ± 0.6 12.6 ± 0.2
Tadukan  95.1 ± 0.1 19.8 ± 0.3 12.4 ± 0.2
紅尾花螺 95.0 ± 0.0 26.4 ± 0.6 11.5 ± 0.5
豊国 95.0 ± 5.0 23.4 ± 0.6 12.8 ± 0.3
Benamurl  94.8 ± 3.0 29.3 ± 0.4 12.2 ± 0.3
Barabhadeu 93.5 ± 1.5 24.4 ± 0.4 11.9 ± 0.3
Si Li Gu 93.3 ± 3.3 29.6 ± 0.3 12.0 ± 0.3
唐干 93.3 ± 1.7 27.7 ± 0.4 11.5 ± 0.3
旭 93.3 ± 6.7 25.9 ± 0.7 12.7 ± 0.2
神力 93.3 ± 3.3 17.4 ± 0.6 11.0 ± 0.3
麗江新団黒谷 91.9 ± 3.1 20.3 ± 0.3 10.9 ± 0.2
初星 91.7 ± 4.4 28.6 ± 0.7 10.7 ± 0.3
IR 30 91.7 ± 1.7 26.0 ± 0.4 12.2 ± 0.4
ネパール18 91.7 ± 4.4 25.7 ± 0.6 13.4 ± 0.2
十石  91.7 ± 1.7 22.1 ± 0.3 12.4 ± 0.3
Dular 90.2 ± 0.2 29.8 ± 0.7 10.6 ± 0.3
コシヒカリ 90.0 ± 7.6 25.9 ± 0.6 13.1 ± 0.3
朝日 90.0 ± 2.9 21.5 ± 0.4 12.9 ± 0.3
愛国 88.8 ± 4.1 21.6 ± 0.5 12.7 ± 0.3
サルペー  88.3 ± 6.7 31.1 ± 0.5 10.7 ± 0.3
Nova    88.3 ± 3.3 28.6 ± 0.6 11.5 ± 0.5
Desi Kishora 88.3 ± 3.3 27.8 ± 0.6 11.9 ± 0.3
IR 36 88.3 ± 4.4 27.5 ± 0.7 11.9 ± 0.4
Dawn 88.3 ± 4.4 27.0 ± 0.4 12.6 ± 0.2
Bhutkalmi  88.3 ± 1.7 26.6 ± 0.4 11.1 ± 0.4
Shankha Jata 88.3 ± 4.4 22.7 ± 0.7 11.2 ± 0.7
Telorirana 87.0 ± 3.0 22.0 ± 0.5 12.2 ± 0.3 
Colusa 86.7 ± 4.4 28.3 ± 0.6 12.3 ± 0.3
Stripe 86.7 ± 8.3 24.3 ± 0.9 11.7 ± 0.6
吐血糯 86.7 ± 4.4 20.5 ± 0.3 12.9 ± 0.4
南京11号 85.9 ± 6.7 22.8 ± 0.8 11.4 ± 0.3
Labelle 85.0 ± 5.0 28.8 ± 0.4 13.1 ± 1.8
Gardeh 85.0 ± 5.0 27.9 ± 1.0 11.0 ± 0.5
Desi Sua 1 85.0 ± 2.9 24.9 ± 0.9   9.1 ± 1.0
ネパール 8 85.0 ± 8.7 22.7 ± 0.4 12.5 ± 0.3
ﾊﾟﾝ農1号 84.8 ± 2.7 22.6 ± 0.3 12.5 ± 0.2
Chitta 83.3 ± 14.2 27.8 ± 0.8   9.5 ± 0.7
雲南73-1 83.3 ± 1.7 24.9 ± 0.5 15.2 ± 1.4 
Rasoolpur Desi  83.3 ± 4.4 23.1 ± 0.4 13.2 ± 0.3
遼粳152号 83.0 ± 2.0 29.4 ± 0.6 11.2 ± 0.4
昆明小白谷 78.3 ± 7.3 17.7 ± 0.6 14.5 ± 0.6



























































































































































































































の場合は100μg a.i./lの濃度）の1, 3, 10および30倍






調査個体数 生物型 Ｉ50(μg a.i./l) BSM処理濃度(μg  a .i. /l)
無処理 0.1 1 10 100 1000
１９９８年
秋田県大曲市 38 Ｓ














茨城県美浦村土浦B 19 Ｒ    
茨城県美浦村根火 19 Ｒ    
茨城県美浦村余郷入 20 Ｓ    
種子採取地
 9.9 31.8±0.2 35.2±0.5 36.7±0.4 21.7±0.3 8.6±0.2 －　 
  >1000    35.5±0.2 40.9±0.9 41.2±1.2 34.3±0.3 33.1±0.2 34.4±0.3
  9.4 37.8±0.3 41.1±0.6 40.6±0.7 30.3±0.5 21.1±0.4 10.9±0.7
  9.8 30.7±0.3 －　  33.3±0.5 19.7±0.4 8.7±0.2 －　  
  9.7 31.0±0.2 －　  33.2±0.3  19.3±0.3 8.5±0.1 －　  
  10.2 33.5±0.2 －　  35.4±0.3  23.3±0.3 9.3±0.1 －　  
  10.0 34.8±0.2 －　  36.7±0.5  23.3±0.3 10.0±0.1 －　  
  9.9  33.4±0.3 －　  34.7±0.4  21.2±0.3 9.0±0.2 －　  
  9.6 40.2±0.4 －　  －　  23.4±0.3  9.0±0.2 －　  
 >1000      37.3±0.4 －　  33.4±0.8  39.6±0.6 35.5±0.4 33.8±0.9
  10.3 35.8±0.3  －　  34.2±0.5  25.4±0.4 14.1±0.2 －　  
  10.6 35.4±0.3 －　  36.3±0.7  27.5±0.3 12.8±0.2 －　  
  10.4 32.9±0.2 －　  32.1±0.4 23.3±0.3 10.9±0.2 －　  
  9.9 34.7±0.2 －　  36.6±0.5  23.0±0.3 10.7±0.3 －　  
                      
                      
  >100    24.0±0.3 －　  －　  －　  25.5±0.3 －      
   >100    26.8±0.3 －　  －　  －　  29.5±0.2 －　  
          － 27.6±0.3 －　  －　  －　  14.5±0.3 －　 
表10 ＢＳＭ処理が採取地を異にするコナギの種子根の伸長に及ぼす影響
注１） 同一採取地名は，同一水田内の異なる生物型個体を示し，また同地区のAおよびBは，異なる水田を示す．














































播種日 処理日 調査日 播種日 処理日 調査日
A ピラゾスルフロンエチル(0.07%) 3 kg粒剤 6月15日 6月26日 7月28日 6月1日 6月26日 7月28日
B イマゾスルフロン(0.30%) 3 kg粒剤 〃 〃 〃 〃 〃 〃
C ジメピペレート(10%)・ベンスルフロンメチル(0.17%) 3 kg粒剤 〃 〃 〃 〃 〃 〃
D ベンスルフロンメチル(0.51%)・プレチラクロール(6.0%) 1 kg粒剤 〃 〃 〃 〃 〃 〃
E ダイムロン(4.5%)・ベンスルフロンメチル(0.51%)・メフェナセット(10.0%)1kg粒剤 7月10日 7月18日 8月18日 － － －
F ベンスルフロンメチル(0.51%)・ベンチオカー ブ(15.0%)・メフェナセット(3.0%)1kg粒剤 〃 〃 〃 － － －
G ピラゾスルフロンエチル(0.3%)・メフェナセット(10.0%)1 kg粒剤 〃 〃 〃 － － －






Ｒ型個体数 Ｓ型個体数 全調査個体数 Ｒ型比率(%)
秋田県協和町 42 18 60 70.0
茨城県美浦村土浦A 16 40 56 28.6
茨城県美浦村土浦B 19  1 20 95.0











































秋田県協和町 1996 エスプロカルブ(15.0%)・ジメタメトリン(0.6%)・ピラゾスルフロンエチル(0.3%)・プレチラクロール(4.5%)1kg 粒剤
1997- 1998 エスプロカルブ(21.0%)・ベンスルフロンメチル(0.51%)1kg 粒剤
茨城県美浦村土浦A 1990- 1997 ダイムロン(1.5%)・ベンスルフロンメチル(0.17%)・メフェナセット(3.5%)3kg 粒剤
もしくは，ダイムロン(4.5%)・ベンスルフロンメチル(0.51%)・メフェナセット(10.0%)1kg 粒剤
1998 ピリミノバックメチル(0.3%)・ベンスルフロンメチル(0.51%)・メフェナセット(2.25%)1kg 粒剤











種子採取地 生物型 無処理 メフェナセット プレチラクロ ルー ジメピペレ トー ベンチオカーブ
0.2 2.0 0.12 1.2 0.6 6.0 0.3 3.0
秋田県協和町 Ｒ 37.8± 0.6 12.1 ± 0.6 3.4 ± 0.2 4.3 ± 0.2 3.6 ± 0.1 23.4 ± 0.4 28.8 ± 0.3 24.1 ± 0.3 19.2 ± 0.5
Ｓ 37.4± 0.7 11.1 ± 0.6 3.4 ± 0.1 4.5 ± 0.1 3.6 ± 0.1 22.7 ± 0.5 27.8 ± 0.4 24.3 ± 0.4 18.1 ± 0.6
茨城県美浦村土浦A Ｒ 38.0± 0.9 10.5 ± 0.9 3.8 ± 0.3 4.2 ± 0.2 4.3 ± 0.2 18.8 ± 0.5 24.6 ± 0.5 21.6 ± 0.6 19.4 ± 0.6

































































種子採取地 生物型 処理時期 Ａ剤 Ｂ剤 Ｃ剤 Ｄ剤 Ｅ剤 Ｆ剤 Ｇ剤 Ｈ剤
秋田県協和町 Ｒ １葉期 － － 63.6 －  0.0  0.0  0.0  0.0
5葉期 27.1  66.0 67.4 60.8 － － －  0.0
茨城県美浦村土浦A Ｒ １葉期 21.4 104.4 30.2  0.0  0.0  0.0  0.0  0.0
5葉期 19.2  69.2 － － － － －  0.0
茨城県谷和原村 Ｓ １葉期  0.0   0.0 － － － － －  0.0















































































0.1 1 10 100
図９　BSM処理のコナギの地上部乾物重低下の産地・生物型間差














































イネ移植43日後（98May試験），15, 21, 25, 30, 35

















は10, 11, 12, 13, 14時（99Mayおよび99June試験）に
１分間測定し[小型光量子センサー（小糸工業　IKS-
27），データロガー（江藤電気　Thermodac-EF）]，
98 May 99 May 99 J une
旭 日本 ◎ ○
はまさり 日本 ◎
初星 日本 ◎ ○
十石 日本 ◎ ○
くさなみ 日本 ◎
日本晴 日本 ◎ ◎ ◎
紅尾花螺 中国 ◎ ○
遼粳152号 中国 ◎ ◎ ◎
南京11号 中国 ◎ ◎ ◎
Si Li Gu 中国 ◎ ◎ ◎
唐干 中国 ◎ ◎ ◎
IR 36 フィリピン ○ ◎ ○
ネパール 18 ネパール ◎ ◎ ◎
Telorirana マダガスカル ◎ ◎ ◎
Dawn USA ◎ ○

































































































     　移植後日数（日）
  15  21  25  30  35  40  
　　　 LAI  (20 cm) 
旭 0.04 ± 0.01 0.07 ± 0.01 0.33 ± 0.12 0.55 ± 0.06 1.19 ±0.22 2.81 ±  0.28
はまさり 0.01 ± 0.00 0.03 ± 0.01 0.08 ± 0.02 0.25 ± 0.04 0.69 ±0.11 1.33 ±  0.12
初星 0.04 ± 0.01 0.07 ± 0.01 0.13 ± 0.02 0.51 ± 0.03 1.07 ±0.17 2.22 ±  0.59
十石 0.03 ± 0.01 0.08 ± 0.01 0.10 ± 0.03 0.33 ± 0.03 1.45 ±0.57 1.45 ±  0.23
くさなみ  0.06 ± 0.02 0.07 ± 0.01 0.09 ± 0.01 0.38 ± 0.07 0.84 ±0.17 1.98 ±  0.12
日本晴  0.02 ± 0.00 0.10 ± 0.01 0.25 ± 0.05 0.88 ± 0.17 1.37 ±0.31 3.21 ±  0.53
紅尾花螺  0.05 ± 0.01 0.15 ± 0.02 0.45 ± 0.07 1.45 ± 0.07 2.49 ±0.25 3.71 ±  0.43
遼粳152号  0.02 ± 0.00 0.09 ± 0.01 0.17 ± 0.04 0.48 ± 0.03 1.17 ±0.16 1.75 ±  0.19
南京11号  0.06 ± 0.01 0.13 ± 0.02 0.65 ± 0.37 0.92 ± 0.06 1.37 ±0.13 2.40 ±  0.22
Si Li Gu 0.06 ± 0.01 0.22 ± 0.04 0.36 ± 0.02 0.84 ± 0.13 1.68 ±0.17 2.47 ±  0.27
唐干  0.05 ± 0.01 0.19 ± 0.01 0.58 ± 0.03 1.50 ± 0.11 2.49 ±0.23 4.31 ±  0.44
IR 36 0.03 ± 0.01 0.06 ± 0.01 0.13 ± 0.03 0.25 ± 0.02 0.36 ±0.05 1.38 ±  0.09
ネパール18 0.03 ± 0.01 0.24 ± 0.02 0.55 ± 0.08 1.32 ± 0.08 2.19 ±0.30 3.08 ±  0.37
Telorirana 0.04 ± 0.01 0.16 ± 0.01 0.37 ± 0.08 1.11 ± 0.12 1.27 ±0.08 2.47 ±  0.17
Dawn 0.03 ± 0.00 0.07 ± 0.01 0.16 ± 0.03 0.42 ± 0.06 1.06 ±0.08 1.64 ±  0.11
Labelle 0.02 ± 0.00 0.06 ± 0.01 0.20 ± 0.03 0.46 ± 0.04 0.80 ±0.02 1.52 ±  0.21
　　　草丈 (cm)     
旭 30.2 ±   1.2 35.0 ±   1.9 36.3 ±   2.1 40.7 ±   2.8 50.1 ±  2.5 57.5 ±    2.4
はまさり  24.6 ±   1.1 29.0 ±   2.9 31.3 ±   0.5 33.1 ±   3.5 39.9 ±  3.7 48.0 ±    1.6
初星  29.2 ±   1.3 34.6 ±   1.3 37.3 ±   2.1 42.8 ±   1.3 53.3 ±  2.1 59.0 ±    2.2
十石  29.9 ±   4.3 34.4 ±   2.4 33.8 ±   1.3 36.6 ±   2.0 42.7 ±  2.2 47.3 ±    2.2
くさなみ  27.4 ±   2.4 30.3 ±   1.9 33.8 ±   3.2 36.0 ±   2.5 43.3 ±  1.8 52.8 ±    1.5
日本晴 27.8 ±   1.2 33.7 ±   2.6 33.8 ±   2.6 39.6 ±   1.5 47.3 ±  2.2 57.5 ±    2.4
紅尾花螺  34.4 ±   2.1 45.4 ±   2.0 45.8 ±   3.9 53.9 ±   2.4 64.2 ±  3.6 78.3 ±    2.2
遼粳152号 31.4 ±   1.6 36.9 ±   2.2 40.5 ±   3.7 40.6 ±   2.7 50.4 ±  2.7 58.8 ±    2.6
南京11号 32.4 ±   2.3 41.5 ±   2.5 44.0 ±   3.9 47.8 ±   3.4 50.7 ±  4.2 65.5 ±    5.1
Si Li Gu 34.3 ±   3.9 43.1 ±   2.9 48.0 ±   7.8 50.3 ±   2.1 56.6 ±  3.8 71.0 ±    4.5
唐干 35.4 ±   4.0 45.9 ±   3.1 50.8 ±   2.8 54.8 ±   3.2 62.4 ±  4.3 71.3 ±    2.6
IR 36 26.9 ±   2.7 33.5 ±   2.0 36.5 ±   5.0 37.3 ±   2.4 41.1 ±  3.0 47.8 ±    3.2
ネパール 18 35.9 ±   0.9 46.7 ±   2.5 50.8 ±   4.5 56.0 ±   2.9 69.1 ±  4.3 77.8 ±    5.3
Telorirana 32.9 ±   3.6 39.9 ±   4.9 46.0 ±   1.6 48.6 ±   5.1 56.5 ±  7.5 68.3 ±    2.2
Dawn 29.1 ±   1.5 35.6 ±   3.4 43.3 ±   3.5 44.1 ±   2.4 53.3 ±  3.3 63.5 ±    1.3
Labelle 30.6 ±   3.0 35.2 ±   2.6 42.5 ±   3.5 43.3 ±   4.2 53.1 ±  5.3 61.8 ±    3.5
　　　茎数(本/株)
旭 5.1 ±   2.5 13.9 ±   4.2      15.5  ±   2.4 25.7 ±   7.5 28.0 ±  6.5 35.0 ±    4.3
はまさり  2.9 ±   0.7 8.9 ±   3.2 11.8 ±   4.6 17.4 ±   6.4 24.8 ±  6.7 25.5 ±    3.9
初星  4.4 ±   1.3 12.0 ±   2.5 15.3 ±   5.4 20.6 ±   3.6 24.1 ±  3.9 23.5 ±    7.7
十石  3.5 ±   0.7 13.1 ±   3.0      16.3  ±   2.1 25.4 ±   5.4 34.4 ±  7.1 32.0 ±    9.2
くさなみ  3.0 ±   0.7 8.9 ±   2.9 12.5 ±   2.6 17.4 ±   5.3 24.2 ±  6.8 29.8 ±    5.5
日本晴  3.6 ±   0.5 10.5 ±   1.6 14.8 ±   3.3 20.8 ±   2.4 25.4 ±  3.3 26.8 ±    5.5
紅尾花螺  4.0 ±   0.9 10.6 ±   1.8 15.3 ±   2.2 21.2 ±   2.7 25.8 ±  3.5 28.8 ±    4.0
遼粳152号  3.6 ±   0.7 10.4 ±   2.8 18.5 ±   3.3 22.3 ±   6.1 28.7 ±  5.3 31.3 ±    6.1
南京11号 3.1 ±   1.0 8.6 ±   2.1 11.3 ±   1.5 15.6 ±   5.0 22.8 ±  6.6 27.0 ±    2.2
Si Li Gu 6.6 ±   1.1 14.5 ±   3.4 20.0 ±   4.1 27.7 ±   2.8 32.3 ±  3.1 32.0 ±    3.7
唐干 6.0 ±   1.8 14.6 ±   3.0 23.8 ±   3.9 31.2 ±   4.8 42.6 ±  5.9 46.8 ±    6.4
IR 36 3.0 ±   0.7 8.9 ±   2.2 14.3 ±   1.5 21.2 ±   6.0 32.3 ±  8.2 32.3 ±    3.0
ネパール 18 3.8 ±   1.2 10.0 ±   2.4 18.0 ±   1.6 20.3 ±   5.0 25.2 ±  6.1 28.0 ±    6.7
Telorirana 3.5 ±   0.8 10.8 ±   2.3 14.8 ±   2.8 21.3 ±   5.1 26.1 ±  6.1 25.8 ±    5.7
Dawn 3.2 ±   0.8 6.7 ±   2.6 9.5 ±   1.7 11.5 ±   3.4 14.6 ±  4.5 19.0 ±    1.8
Labelle 3.1 ±   0.7        5.0  ±   1.8 8.3 ±   1.3 9.5 ±   2.5 12.6 ±  3.1 12.8 ±    1.7
　　　乾物重 (g/m2)
旭 10.3 ±   1.6 26.2 ±   3.9 74.8 ± 17.2 121.7 ± 32.9 199.3 ±41.1 317.3 ±  41.1
はまさり  7.9 ±   1.2 19.9 ±   4.9 40.3 ± 18.2 68.5 ±   6.3 129.4 ±42.9 168.3 ±  30.3
初星  10.3 ±   1.1 22.3 ±   0.7 51.4 ±   5.0 103.8 ± 31.5 161.9 ±40.6 210.3 ±106.2
十石  11.7 ±   3.6 31.8 ± 11.1 57.9 ± 17.0 97.2 ± 10.2 167.7 ±29.9 222.5 ±  72.9
くさなみ  12.2 ±   2.9 24.4 ±   2.9 42.9 ±   3.8 74.6 ± 10.2 152.9 ±18.9 209.6 ±  17.4
日本晴  11.2 ±   2.8 29.8 ±   8.7 63.4 ± 15.6 115.8 ± 23.2 179.1 ±84.6 256.8 ±112.1
紅尾花螺  12.0 ±   2.1 31.8 ±   6.2 89.0 ± 23.4 145.6 ± 28.9       278.3  ±46.0 315.7 ±  57.5
遼粳152号  8.1 ±   1.1 24.3 ±   5.0 73.5 ± 25.8 121.7 ± 23.5 207.6 ±46.5 219.2 ±  35.4
南京11号  13.9 ±   2.7 38.3 ±   8.6 81.9 ±   9.3  150.1 ± 20.7 235.8 ±33.4 298.1 ±  44.2
Si Li Gu 14.6 ±   3.2 50.6 ± 14.5 120.8 ± 25.6     153.6  ± 19.9 262.2 ±38.5 323.4 ±  20.3
唐干 13.4 ±   2.5 43.2 ±   5.7 111.6 ± 25.5 196.8 ± 47.5 258.9 ±13.0 339.7 ±  63.4
IR 36 9.0 ±   2.0 17.4 ±   4.6 43.8 ± 11.3 83.4 ±   7.5 106.1 ±40.7 186.9 ±  33.1
ネパール 18 12.2 ±   2.6 42.8 ±   6.2 110.3 ± 34.6 173.9 ± 42.8  253.7 ±59.7 329.4 ±  90.5
Telorirana 12.6 ±   2.0 39.9 ±   4.2 92.4 ± 27.4 157.7 ± 27.7 193.9 ±23.3 253.5 ±  24.4
Dawn 9.8 ±   1.0 20.4 ±   4.2 49.7 ± 14.9 80.7 ± 12.1 157.7 ±  8.5 209.7 ±  19.2





旭 0.07 ± 0.01 0.16 ± 0.05 0.38 ± 0.03 1.19 ± 0.16 2.12 ± 0.18
初星 0.02 ± 0.01 0.09 ± 0.01 0.30 ± 0.06 1.35 ± 0.10 2.47 ± 0.17






.05 ± 0.01 0.15 ± 0.04 0.65 ± 0.13 1.21 ± 0.05 2.33 ± 0.25
紅尾花螺 0
0
.07 ± 0.01 0.12 ± 0.04 0.38 ± 0.11 1.41 ± 0.12 2.18 ± 0.43 －
遼粳152号 0
0
.05 ± 0.01 0.16 ± 0.02 0.53 ± 0.06 1.24 ± 0.09 2.01 ± 0.20 －
南京11号 0.10 ± 0.02 0.27 ± 0.03 0.58 ± 0.13 1.72 ± 0.15 2.27 ± 0.34
Si Li Gu .08 ± 0.01 0.25 ± 0.05 0.87 ± 0.10 1.85 ± 0.06 2.47 ± 0.25
唐干 0.11 ± 0.03 0.34 ± 0.03 0.88 ± 0.08 1.86 ± 0.17 3.76 ± 0.43
IR 36 .01 ± 0.00 0.09 ± 0.02 0.26 ± 0.02 0.81 ± 0.12 2.00 ± 0.33
ネパール 18 .13 ± 0.01 0.45 ± 0.09 1.05 ± 0.12 2.49 ± 0.14 2.80 ± 0.54
Telorirana .09 ± 0.01 0.22 ± 0.04 0.67 ± 0.03 1.85 ± 0.04 2.37 ± 0.18
Dawn .05 ± 0.01 0.19 ± 0.03 0.51 ± 0.08 1.61 ± 0.11 2.11 ± 0.28













旭 31.0 ± 1.2 34.5 ± 1.9 42.8 ± 2.1 56.8 ± 2.8 70.3 ± 6.8 79.8 ± 4.4
初星 29.5 ± 1.7 31.8 ± 1.7 41.3 ± 1.3 59.3 ± 2.2 70.5 ± 4.1 78.3 ± 1.3
十石 32.0 ± 1.8 31.0 ± 1.4 41.3 ± 1.3 52.5 ± 0.6 58.5 ± 2.4 67.0 ± 3.4
日本晴 28.8 ± 1.7 34.8 ± 1.3 42.5 ± 1.7 53.8 ± 2.1 63.8 ± 6.7 80.8 ± 1.5
紅尾花螺 3
3





3.8 ± 2.6 36.5 ± 2.9 46.3 ± 2.2 61.3 ± 4.0 72.0 ± 3.7 80.8 ± 4.2
南京11号 36.0 ± 1.8 41.0 ± 2.6 49.0 ± 2.9 65.3 ± 2.2 71.0 ± 0.8 82.5 ± 1.7
Si Li Gu 9.0 ± 1.4 42.3 ± 2.5 57.5 ± 1.9 82.3 ± 2.6 95.5 ± 4.2 114.8 ± 2.2
唐干 38.3 ± 4.0 43.0 ± 0.8 55.8 ± 3.0 77.0 ± 4.2 93.3 ± 3.3 116.8 ± 5.0
IR 36 7.5 ± 22 .5 31.5 ± 2.1 41.5 ± 2.4 54.0 ± 6.3 61.3 ± 2.9 70.0 ± 5.4
ネパール 18 1.5 ± 2.1 47.8 ± 2.5 63.5 ± 1.3 89.8 ± 4.6 107.8 ± 7.3 124.0 ± 2.4
Telorirana 6.8 ± 1.7 37.0 ± 5.0 51.8 ± 3.9 73.8 ± 3.9 87.3 ± 6.9 108.8 ± 11.9
Dawn 4.5 ± 1.7 35.5 ± 1.0 48.0 ± 3.6 62.8 ± 3.6 80.8 ± 3.3 91.3 ± 3.0
Labelle 4
4
.0 ± 2.0 35.5 ± 1.3 43.8 ± 2.9 59.5 ± 0.6 74.3 ± 2.2 87.0 ± 3.9
旭 8.5 ± 1.0 16.5 ± 2.1 19.3 ± 3.1 20.8 ± 3.9 21.8 ± 3.4 18.3 ± 2.9
初星 8.5 ± 0.6 14.0 ± 1.8 16.5 ± 3.0 20.8 ± 4.0 21.0 ± 1.4 18.8 ± 2.1
十石 9.5 ± 2.1 18.8 ± 2.1 24.0 ± 2.4 26.0 ± 4.1 26.8 ± 4.3 26.8 ± 2.2
日本晴 6.8 ± 1.3 12.5 ± 2.4 18.5 ± 2.5 20.5 ± 1.7 21.3 ± 2.6 21.3 ± 1.7
紅尾花螺 7
7
.3 ± 1.9 14.0 ± 2.9 17.5 ± 2.6 26.0 ± 2.0 16.5 ± 3.3 16.0 ± 2.6
遼粳152号 6.3 ± 1.0 16.0 ± 3.4 21.3 ± 2.5 22.0 ± 1.4 23.8 ± 1.9 21.3 ± 5.3
南京11号 7.0 ± 0.8 13.0 ± 4.2 14.8 ± 3.6 22.3 ± 1.7 18.3 ± 2.1 17.5 ± 2.5





.8 ± 1.5 19.8 ± 5.4 22.3 ± 5.1 26.0 ± 4.9 31.0 ± 13.1 24.8 ± 10.2
IR 36 .5 ± 2.6 22.8 ± 5.4 25.5 ± 4.2 28.5 ± 5.7 30.0 ± 1.4 30.8 ± 4.9
ネパール 18 .3 ± 1.0 15.8 ± 4.1 21.5 ± 3.5 24.3 ± 2.4 19.5 ± 6.1 17.8 ± 2.8
Telorirana .3 ± 1.3 14.5 ± 1.7 19.5 ± 2.1 21.8 ± 1.3 18.5 ± 2.1 15.3 ± 0.5
Dawn .3 ± 1.0 9.5 ± 0.6 11.8 ± 2.2 13.0 ± 2.2 12.8 ± 1.0 11.5 ± 1.7
Labelle .7 ± 1.5 9.8 ± 1.0 9.8 ± 2.8 14.3 ± 2.1 14.0 ± 2.6 12.5 ± 2.9
旭 16.0 ± 1.3 39.0 ± 5.4 62.6 ± 9.2 130.4 ± 21.3 263.2 ± 38.1 401.7 ± 49.7
初星 16.7 ± 3.2 34.7 ± 1.9 63.8 ± 13.1 140.5 ± 29.3 275.6 ± 36.4 421.8 ± 74.8
十石 15.6 ± 3.2 40.8 ± 4.0 90.4 ± 14.2 147.9 ± 20.8 272.6 ± 42.3 460.8 ± 48.2
日本晴 12.3 ± 1.4 31.8 ± 9.5 78.2 ± 19.9 135.8 ± 10.2 269.1 ± 46.6 508.3 ± 53.8






2.6 ± 2.0 44.4 ± 11.0 75.1 ± 17.5 141.0 ± 8.7 283.1 ± 39.9 481.2 ± 68.3
南京11号 19.7 ± 5.4 64.6 ± 15.5 91.7 ± 23.4 203.8 ± 27.6 340.8 ± 86.3 523.9 ± 97.9




1.3 ± 6.2 53.9 ± 3.1 105.8 ± 8.5 213.2 ± 18.3 429.9 ± 116.4 544.7 ± 75.2
IR 36 0.8 ± 2.2 44.2 ± 9.4 85.1 ± 17.8 148.3 ± 35.5 287.2 ± 32.7 505.1 ± 89.1
ネパール 18 3.5 ± 3.3 54.3 ± 13.8 114.4 ± 7.2 283.8 ± 47.8 370.0 ± 125.0 557.6 ± 106.9
Telorirana 2.9 ± 1.5 56.4 ± 5.9 109.2 ± 7.7 233.4 ± 18.7 329.4 ± 38.1 458.1 ± 30.0
Dawn 5.6 ± 2.8 29.6 ± 2.9 55.2 ± 14.8 131.2 ± 23.7 208.8 ± 135.0 454.9 ± 121.8













旭 － 36.8 ± 0.3 27.9 ± 0.7
はまさり － 59.7 ± 1.7 －
初星 － 61.3 ± 1.5 49.9 ± 1.4
十石 － 52.3 ± 1.7 23.5 ± 0.8




.7 ± 10.5 50.9 ± 1.2 51.3 ± 2.6
紅尾花螺 － 36.6 ± 0.8 2.9 ± 0.1
遼粳152号 77
7
.2 ± 20.5 46.1 ± 1.2 24.6 ± 1.5
南京11号 50.8 ± 15.4 25.4 ± 0.5 16.3 ± 1.3
Si Li Gu 0.6 ± 6.7 25.5 ± 0.4 6.9 ± 0.5
唐干 40.2 ± 12.5 24.3 ± 0.7 7.6 ± 0.5
IR 36 3
3
.6 ± 27.0 41.3 ± 1.4 36.3 ± 1.3
ネパール 18 7.2 ± 6.9 15.6 ± 0.3 4.8 ± 0.2
Telorirana 9.0 ± 7.5 13.7 ± 0.4 9.2 ± 0.5
Dawn － 71.8 ± 2.3 39.7 ± 0.7
Labelle － 54.1 ± 1.1 25.9 ± 0.9
品種
乾物重(g/m2)
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注１）イネ品種：●, 日本晴;■, 南京11号;▲, Si Li Gu;○, 唐干; 

















注１）イネ品種：●, 日本晴;■, 南京11号;▲, Si Li Gu;○, 唐干; 
□, ネパール 18; △, Telorirana
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22 -58 0.64 0.68 0.88 0 .79 y=0.97x 5.63









22 -49 0.70 0.71 0.96 0 .80 y=0.87x+3.05
29 -56 0.64 0.66 0.78 0 .77 y=1.17x 14.9
22 -42 0.76 0.66 0.87 0 .80 y=0.88x 13.5
29 -49 0.70 0.71 0.96 0 .81 y=0.86x+2.38
36 -56 0.57 0.64 0.98
22 -35 0.82 0.58 0.80 0 .75 y=0.79x 18.2
29 -42 0.74 0.70 0.96 0 .81 y=0.82x 1.11
36 -49 0.64 0.69 0.97 0 .74 y=0.90x+10.6
43 -56 0.51 0.53 .95
22 -28 0.76 0.45 0.62 y=0.84x 29.7
29 -35 0.80 0.63 0.93
*0.57
0.78 y=0.69x 3.93
36 -42 0.66 0.72 0.97
43 -49 0.61 0.54 .91








































LAI（地上20cm以上） － － － － － 0.43
LAI － － － － － 0.01
草丈 － － － － － 0.64
茎数 － － － － － 0.03
地上部乾物重 － － － － － 0.72
99May




.66 0.54 0.32 0.31
LAI 0.10 0.24 0.68 0.46 0.19 0.11
草丈 0.36 0.60 0.48 0.47 0.37 0.40
茎数 0.01 0.24 0.30 0.42 0.26 0.19




LAI（地上20cm以上） 0.65 .10 0.55 0.49 0.29 －




草丈 0.74 .62 .67 .64 .53 0.55
茎数 0.04 0.05 0.06 0.18 0.00 0.01
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Studies on Seasonal Changes in the Emergence of Annual
Broadleaved Weeds and the Ability of Rice Cultivars to
Suppress Them in Paddy Fields
Akira Koarai＊
Summary
Herbicides effective against broadleaved weeds have been most widely used to control weeds in paddy rice
（Oryza sativa L.）production in Japan since the 1960s. Annual broadleaved weeds remain a serious problem,
however, due to the seed longevity in the soil, the variation of seasonal changes in the emergence and the
occurrence of herbicide-resistant biotypes. The objectives of this study were to investigate seasonal changes in
weed emergence in paddy fields, to identify herbicide-resistant biotypes of Monochoria vaginalis（Burm. f.）
Kunth, and to clarify the growth characteristics of paddy rice transplanted in early and normal seasons for
suppressing M. vaginalis.
１．Seasonal changes in the number and depth of emergence of annual broadleaved weed were investigated in
paddy soil. Such weeds infest Japanese paddy fields even after application of herbicides. Emergence patterns and
depth were determined for seedlings of M. vaginalis, Lindernia spp., Elatine triandra Schk. var. pedicellata Krylov,
Rotala indica（Willd.）Koehne var. uliginosa（Miq.）Koehne, Ammannia multiflora Roxb., and Cyperus difformis
L. in paddy soils puddled and leveled in mid-April, May, June, and July 1990.
The number of seedlings increased as puddling was delayed from April to June for M. vaginalis, L. procumbens,
E. triandra and R. indica var. uliginosa, and to July for A. multiflora and C. difformis. Almost all species emerged
within 2 weeks after puddling. The emergence depth of seedlings, determined by the length of their underground
parts, generally corresponded to soil layers within 5.0 mm of the surface. These seedlings seldom emerged from
soil layers 5.0 to 7.0 mm deep. C. difformis emerged from deeper than other species. The number of seedlings
emerging from the upper 3.0 mm of soil increased with delay in puddling time. The number of seedlings
emerging from soil layers over 3.0 mm deep and the maximum emergence depth were constant when puddling
time was delayed.
２．The emergence of the above weed species was investigated in paddy soils under different moisture conditions
before puddling in mid-April, May, June, and July 1991 and 1992.
The number of emerging seedlings other than for M. vaginalis and R. indica var. uliginosa increased in dry
soils from April to puddling when puddling was delayed from April to July. The number of weeds remained
almost constant in highly moist soils from April to puddling when puddling was delayed from April to July. The
number was lower in highly moist soils during the 10-day period before puddling than in the previous case. The
number of M. vaginalis weeds was almost constant in paddy soils under different moisture conditions from April
to puddling. The number of R. indica var. uliginosa decreased in paddy soils under different moisture conditions
from April to puddling. Weed emergence patterns and depth were similar in paddy soils under different moisture
conditions from April to puddling.
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３．A germination promoter for M. vaginalis was extracted from 100 g of unhulled rice or 20 g of rice hulls with
1,000 ml distilled water at 5℃ during 48 hours. Thereafter, water was filtered and diluted 2-fold with distilled
water and used for 0.5% agar culture media in plant boxes, in which M. vaginalis seeds were sown at 1 mm.
Distilled water was used for 0.5% agar culture media in boxes as untreated controls.
M. vaginalis seeds germinated well at incubation between 20 and 25℃ in agar media of the water extract of
unhulled rice. Seminal roots were a maximum length at 30℃ incubation in agar media. Seed germination of M.
vaginalis was great in agar media of the water extract of unhulled rice diluted 2 or 4 times（by volume）and in
agar media of the water extract of rice hull diluted 2 times.
Seed germination and seminal root and cotyledon length of M. vaginalis were determined after seeds were
cultured in agar media consisting of the water extract of unhulled rice of 43 rice cultivars, including japonica and
indica types at 30℃（light）- 25℃（dark）during 7 days. The germination rate of M. vaginalis seeds in agar
media of untreated controls was 13.3%, while that in agar media of the water extract of unhulled rice of all
cultivars ranged from 78.3% to 96.7%. Seminal roots of M. vaginalis seedlings were longer in agar media of the
water extract of unhulled rice of all cultivars except for 3, compared to media of untreated controls. Cotyledons of
M. vaginalis seedlings grew longer in agar media of the water extract of unhulled rice cultivars than in media of
untreated controls. 
４．Susceptibility of M. vaginalis to bensulfuron-methyl was investigated in strains collected from 15 paddy fields
in Akita, Ibaraki, and Gifu Prefectures in eastern Japan, where the species grows profusely. Susceptibility was
assayed based on the effect of the application of bensulfuron-methyl on the seminal root length in agar media. M.
vaginalis seedlings raised from seeds collected from a paddy field in Kyowa, Akita Prefecture, and from 3 paddy
fields in Miho, Ibaraki Prefecture, were found to be resistant to bensulfron-methyl, where combination products
of sulfonylurea herbicides had been applied for more than 3 consecutive years. However, the resistant biotype of
M. vaginalis was controlled by mefenacet and pretilachlor in the agar culture medium test. The biotype of M.
vaginalis resistant to bensulfuron-methyl displayed cross-resistance to other sulfonylurea herbicides in pot
experiments. A combination of sulfonylurea herbicides including mefenacet, pretilachlor or benthiocarb, and
pyrazolate controlled the sulfonylurea-resistant biotype of M. vaginalis effectively when herbicides were applied at
the one-leaf stage in pot experiments.
５．Field experiments involving 8 cultivars were conducted in 1998 and 16 cultivars in 1999 to study the ability
of rice to suppress M. vaginalis through light competition. Dry weights of M. vaginalis shoots in early season
culture exceeded those in normal season culture of all rice cultivars. The relative photosynthetic photon flux
density（R-PPFD）, calculated as the ratio of the photosynthetic photon flux density（PPFD）below the rice
canopy to that measured above the rice canopy, varied with the cultivar. A strong linear correlation was observed
between the mean R-PPFD 29-35 days after transplanting（DAT）（r2=0.80; p<0.01 in 1998; r2=0.63, p<0.001; and
r2=0.93, p<0.001 in 1999）, or 36-42 DAT（r2=0.66, p<0.05 in 1998; r2=0.72, p<0.001; and r2=0.97, p<0.001 in 1999），
and the dry weight of M. vaginalis shoots at roughly 60 DAT. Data from the 3 experiments was pooled into 1
regression line because intercepts and regression coefficients did not differ significantly. r2 of combined
regression was highest when R-PPFD was expressed as the mean of measurements during 14 days（from 29 to
42 DAT; r2=0.81, p<0.001）. The shortest period for measuring mean R-PPFD to obtain a meaningful relationship
with M. vaginalis shoot dry weight was 7 days（from 29 to 35 DAT; r2=0.78, p<0.001）. For that same period,
relationships between M. vaginalis shoot dry weight at 60 DAT and the rice tiller number or leaf area index（LAI）
at ground level were weak. We found a negative relationship between M. vaginalis shoot dry weights at 60 DAT
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and rice LAI measured 20 cm above the ground, plant heights, and rice shoot dry weight, but these coefficients of
determination were smaller than those calculated by R-PPFD for the same period. Thus, the ability of rice to
suppress M. vaginalis is evaluated most accurately by measuring mean R-PPFD below the rice canopy for 7 days
（from 29 to 35 DAT）than by measuring rice LAI, plant height, or shoot dry weight.
６．Our results should help improve paddy weed management for sustainable agriculture in Japan.
